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Patent claims 

15. Extended textile reinforcement layer for hoses, tubes and similar extended 
objects, that comprise at least one inner layer, the textile reinforcement layer and 
one outer layer, that is bonded to the textile reinforcement layer and the inner 
layer, characterized by the fact that the textile layer consists of a stiffening 
material, that at normal ambient temperature will act as a stiffener in a direction 
different from the longitudinal axis of the body to be stiffened, particularly in a 
substantially perpendicular direction to the longitudinal axis of the body to be 
stiffened. 

16. Reinforcement layer in accordance with claim 15, 

characterized by the fact that the stiffening material loses its stiffness at a higher 
temperature which is harmless for the reinforcement layer. 

17. Reinforcement layer in accordance with claim 15, 

characterized by the fact that the stiffening consists of individual threads or yams, 

18. Reinforcement layer in accordance with claim 15, 

characterized by the fact that the stiffening itself is a textile product, for example 
a fabric, knitted fabric, knit, double knit or a fleece. 

19. Reinforcement layer in accordance with claim 15, 

characterized by the fact that the stiffening comprises at least one foil. 

20. Reinforcement layer in accordance with claim 19, 

characterized by the fact that the foil consists of thermo-plastic material, heat- 
hardened synthetic material or metal. 



21. Reinforcement layer in accordance with claim 19, 

characterized by the fact that the foil is extruded together with the textile 
reinforcement layer, 

22. Reinforcement layer in accordance with claim 17, 

characterized by the fact that the stiffening forms a textile bond with the 
reinforcement layer. 

23. Reinforcement layer in accordance with claim 18 

characterized by the fact that the stiffening forms a textile bond with the 
reinforcement layer. 

24. Reinforcement layer in accordance with claim 19 

characterized by the fact that the stiffening forms a textile bond with the 
reinforcement layer. 

25. Reinforcement layer in accordance with claim 15 

characterized by the fact that the stiffening is a chemical material, which is 
absorbed by the reinforcement layer. 

26. Reinforcement layer in accordance with claim 15 

characterized by the fact that the stiffening material is a polymer or copolymer. 

27. Reinforcement layer in accordance with claim 15, 

characterized by the fact that the material of the stiffener is the matrix material or 
a related material of the object to be reinforced. 



28. Reinforcement layer in accordance with claim 15 

characterized by the fact that the melting point of the stiffening material is lower 
than the melting point of the reinforcement layer material. 

29. Reinforcement layer in accordance with claim 15 

characterized by the fact that the reinforcement layer is a fabric, knitted fabric, 
knit, double knit or a fleece, 

30. Hose, tube or similar extended objects, characterized by the presence of one or 
more reinforcement layers according to the aforementioned claims, in which the 
stiffening of the reinforcement layer(s) has a stiffening effect at normal ambient 
temperature in a direction that deviates from the longitudinal axis of the object to 
be reinforced, especially in a substantially perpendicular direction to the 
longitudinal axis of the object to be reinforced. 



TEXTILE REINFORCEMENT LAYER FOR HOSES, TUBES AND 
SIMILAR EXTENDED OBJECTS AS WELL AS FOR 
PRODUCTS MANUFACTURED FROM SUCH OBJECTS 

The invention concerns a textile reinforcement layer for hoses, tubes and similar 
extended objects, that comprise at least one inner layer, the textile reinforcement layer 
and an outer layer bonded to the textile reinforcement layer and the inner layer as well as 
with the aforementioned products manufactured with the use of such textile 
reinforcement layer. This invention is especially concerned with those hoses or tubes 
reinforced with a textile product that are bent and/or give evidence of a big variation in 
diameter along their length, for example, the type of hose used in motor vehicles, in order 
to connect a turbocharger with an air load cooler or with the air intake of the 
corresponding combustion engine. 

Tubes and hoses that have bends and/or big diameter variations, that due to 
stability reasons are provided with a textile reinforcement layer, are generally 
manufactured in the following way: First, one manufactures an inside tube of the desired 
form and shape, then the textile reinforcement layer is applied to the inside layer, and 
finally, an outer layer is applied, generally at high temperatures in order to obtain an 
intimate bond between the inner layer, the textile reinforcement layer and the outer layer. 
The material of the inner layer and the outer layer therefore builds a matrix in which the 
reinforcement layer is then embedded. 

Of course, one could use several layers, instead of a single reinforcement layer, in 
which case an intermediate layer of matrix material may be applied between the 
reinforcement layers. 



The main problem in the production of hoses and tubes by machine is the wrinkle 
free application of the textile reinforcement layer. Many times a wrinkle forms in the 
textile reinforcement layer when the flat textile product is introduced into hose or tube 
products. This may generate an area where the reinforcement layer does not overlap the 
inner layer or does so only imperfectly. It is clear that the properties of the product are 
enormously compromised through these defects. In the case of tubes or hoses with big 
variations in diameter, the problem is that the less elastic the structure of the textile 
reinforcement building material is, the less it is inclined to conform to these great 
diameter variations. The problem is especially noticeable in highly inflexible materials 
such as aramid fibers, fiberglass, carbon fibers, metallic fibers as well as cellulose fibers. 

In order to allow the textile reinforcement layer to expand in the direction of the 
radius, and thus to conform to the difference in diameters, the textile reinforcement 
products are often manufactured in a "condensed" state, i.e. compressed significantly in 
the direction of the radius. Such condensed textile products can be applied by a machine 
on the inner layer of the object to be reinforced only with difficulty, or not at all, since, 
during the introduction of the initially flat textile product into, for example, a hose or a 
tube, there could be an uncontrollable material accumulation in some areas on the one 
hand, as described above, and also on the other hand no textile reinforcement layer at all 
in other areas. 

In order to avoid defects such as this, this reinforcement layer is often still applied 
by hand on the inner layer of the tube or hose. The reinforcing layer of material is many 
times sewn into a sock form, which is in tum pulled over the inner layer. Whenever an 
attempt was made to apply this reinforcement layer by machinery, the textile material 



used, often a knit material, was excessively condensed, as described above, and therefore 
too heavy, which led to the previously discussed problems of an uneven application. 
Moreover, these textile products are very expensive. 

The invention has the objective to produce a textile reinforcement layer that is 
useful on hoses, tubes and similar extending objects, and that can also be easily machine 
applied on the inner layer of the object to be reinforced. In its further development, this 
invention will also enable the reinforcement layer to conform to big variations in 
diameter without problems. 

This objective has been achieved in this invention by using a material in the 
textile reinforcement layer, which acts to stiffen the layer at least in a direction different 
from the longitudinal axis of the object to be reinforced, specifically perpendicular to that 
axis. In this way, namely by a reinforcement essentially perpendicular to the axis, the 
reinforcement layer can be applied easily by machine on the inner layer of the object to 
be reinforced, because it can be transformed from a flat shape into the shape of the body 
to be reinforced without wrinkles, perhaps through guiding the reinforcement layer 
through a conical narrowing opening of the corresponding form. 

In a preferred further development of the invention, the reinforcement material 
loses its stiffness at higher temperatures, such as will occur, for example, during the 
bonding of the outer layer with the textile reinforcement layer and the inside layer. The 
stiffening feature of this invention provides the textile reinforcement layer with the 
desired perpendicular stiffness, where this perpendicular stiffness will not subsequently 
compromise the ability of the reinforcement layer to conform to changes in the diameter 
of the object to be reinforced in an undesirable manner. 



In order for the textile material to lose its stiffening properties, the melting point 
of the stiffening material may be lower than that of the reinforcement layer material, so 
that the stiffening material melts when the outer layer is bonded to the inner layer and the 
reinforcement layer at high temperatures. It is not required that the stiffening material 
will liquefy during the application of the outer layer, rather it is sufficient diat the 
stiffening material, in spite of its stiffening action, be either adequately elastic or due to 
the rise in temperature remain plastic enough so that the reinforcement layer can conform 
to the changes in diameter of the object to be reinforced without difficulty. 

In the simplest of cases, the stiffener consists of individual fibers or threads, that 
stretch in such a way that the textile reinforcement layer stiffens in a perpendicular 
direction. For example, the threads or fibers may run diagonally to the longitudinal axis 
of the reinforced object, but can also run perpendicular to it. 

The stiffening may also be a textile product, for example, a fabric, a knitted 
fabric, a knit, a double knit, a fleece, etc. 

According to an alternative execution, the stiffening comprises at least one foil. 
For example, the reinforcement textile material can be pasted onto a foil or in between 
two foils. The foil can be of a thermoplastic material, of heat hardened synthetic material, 
or even of metal. The foil can, if the material is appropriate, be extruded together with the 
textile reinforcement layer. 

According to a modified form of the present invention, one or more of the 
aforementioned foils can be used instead of the textile reinforcement layer. Under this 
format, the stiffening, which extends at least in the horizontal direction, is achieved 
through the use of this foil or these foils. 



The previously mentioned methods for achieving stiffness may also form a textile 
bond with the textile reinforcement layer. For example, the reinforcement layer can be 
bonded onto a double knit of individual threads or fibers that achieve the stiffening. As an 
alternative, the threads or fibers of the textile reinforcement layer itself can be made of a 
material that achieves the desired stiffness. Therefore, the textile reinforcement layer can 
consist of a primary material consisting of threads, fibers or yams with a high tensile 
strength, which produces the strengthening effect, and moreover, can be made of a 
secondary material consisting of threads, fibers or yams that are less stable with regard to 
temperature and that produce the desired stiffness. Also, the foil which forms the 
stiffening could be woven into the textile reinforcement layer. Regardless of whether or 
not there is a textile bond between the reinforcement layer and the stiffener, the cohesion 
between the textile reinforcement layer and its stiffening must be so stable that it does not 
separate during the machine application on an inner layer of the object to be reinforced. 

In another form of the invention, the stiffener is a chemical that is absorbed by the 
textile reinforcement layer material. The textile reinforcement layer material can, for 
example, be inmersed in this chemical, which in tum dries and solidifies, and therefore 
stiffens the reinforcement layer. 

Independently of the chosen form of stiffening, this should primarily enhance the 
perpendicular stiffness of the textile reinforcement layer. It is entirely harmless and 
sometimes even desired that there also be a stiffening of the textile fibers in the 
longitudinal direction, since this does not interfere with the application and disappears 
later with the enhanced perpendicular stiffness. 



The material comprising the stiffener may, for example, be similar to one of the 
textile reinforcement layer materials, such as a polymer or copolymer. It is desirable that 
the matrix material (appropriately modified) or a related material be used as the stiffening 
material This can be done in the forms listed above, or in a solution to be applied to the 
reinforcing layer. 

Materials that are appropriate are polyacetates, polyethylene terephthalate, 
polybutylene terephthalate, caprolactames and other synthetic materials. 

By means of this invention, every textile reinforcement surface can thus be 
stiffened temporarily. The textile reinforcement layer that is favored is a knit, but can also 
be a fabric, knitted fabric, double knit, fleece, or any other textile product. The stiffening 
due to this invention enhances the stability of the reinforcement layer in a direction that 
differs from the longitudinal axis of the object to be reinforced, regardless of direction, 
and preferably in a perpendicular direction, for at least as long until the outside layer or 
the next layer of matrix material is bonded under the effects of temperature. Therefore, 
the invention makes it possible, that extended objects, consisting of an inner layer, an 
attached textile reinforcement layer and an outer layer, can be machine extruded in a 
single pass, and if necessary, can be adjusted to conform to large changes in diameter 
(perhaps to 1:2.2). 
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Patent claims 

1 . Extended textile reinforcement layer for hoses, tubes and similar extended 
objects, that comprise at least one inner layer, the textile reinforcement layer and 
one outer layer, that is bonded to the textile reinforcement layer and the inner 
layer, characterized by the fact that the textile layer consists of a stiffening 
material, that at normal ambient temperature will act as a stiffener in a direction 
different from the longitudinal axis of the body to be stiffened, particularly in a 
substantially perpendicular direction to the longitudinal axis of the body to be 
stiffened. 

2. Reinforcement layer in accordance with claim 1, 

characterized by the fact that the stiffening material loses its stiffness at a higher 
temperature which is harmless for the reinforcement layer. 

3. Reinforcement layer in accordance with claim 1 or 2, 

characterized by the fact that the stiffening consists of individual threads or yams. 

4. Reinforcement layer in accordance with claim 1 or 2, 

characterized by the fact that the stiffening itself is a textile product, for example 
a fabric, knitted fabric, knit, double knit or a fleece. 

5. Reinforcement layer in accordance with claim 1 or 2, 
characterized by the fact that the stiffening comprises at least one foil. 

6. Reinforcement layer in accordance with claim 5, 

characterized by the fact that the foil consists of thermo-plastic material, heat- 
hardened synthetic material or metal. 



7. Reinforcement layer in accordance with claim 5 or 6, 
characterized by the fact that the foil is extruded together with the textile 
reinforcement layer. 

8. Reinforcement layer in accordance with one of claims 3 through 6, 
characterized by the fact that the stiffening forms a textile bond with the 
reinforcement layer. 

9. Reinforcement layer in accordance with claim 1 or 2, 

characterized by the fact that the stiffening is a chemical material, which is 
absorbed by the reinforcement layer. 

10. Reinforcement layer in accordance with one of the previous claims, 
characterized by the fact that the stiffening material is a polymer or copolymer. 

1 1 . Reinforcement layer in accordance with one of the previous claims, 
characterized by the fact that the material of the stiffener is the matrix material or 
a related material of the object to be reinforced. 

12. Reinforcement layer in accordance with one of the previous' claims, 
characterized by the fact that the melting point of the stiffening material is lower 
than the melting point of the reinforcement layer material. 

13. Reinforcement layer in accordance with one of the previous claims, 
characterized by the fact that the reinforcement layer is a fabric, knitted fabric, 
knit, double knit or a fleece. 



Hose, tube or similar extended objects, characterized by the presence of one or 
more reinforcement layers according to the aforementioned claims, in which the 
stiffening of the reinforcement layer(s) has a stiffening effect at normal ambient 
temperature in a direction that deviates from the longitudinal axis of the object to 
be reinforced, especially in a substantially perpendicular direction to the 
longitudinal axis of the object to be reinforced. 



Summary 

Textile Reinforcement Layer for Hoses, Tubes and similar extended Objects as well as 

for Products manufactured from such Objects 

A textile reinforcement layer for hoses, tubes and similar extended objects, that 

consist of at least one inner layer, the mentioned textile reinforcement layer, as well as an 

outer layer bonded to the textile reinforcement layer and the inner layer, and which 

evidences a stiffening of a material, which at normal ambient temperature has a stiffening 

effect in at least one direction different from the longitudinal axis of the object to be 

reinforced, especially perpendicular of the longitudinal axis of the object to be reinforced. 

This method enables an error-free apphcation of the reinforcement layer onto the inner 

layer by machine, specifically without wrinkles. 
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U,S, Parent Application or PCT Parent 
Number 



Parent Filing Date 
(MM/DD/YYYY) 



Parent Patent Number 
(if appticabfe) 



PCT/EP98/07957 



12/08/1998 



\ \ Additior^t U.S. or PCT international application numbers are listed on a suoolemental oriofrtv data sheet PTO/SB/02B attached hereto. 



As a named inventor, I hereby appoint the fottowing registered practi tioner^s) to prosecute this app lcatk>n and to tra nsact ai business in the Paten t 
and Trademark Office connected ifierewith: Q Customer Number I ' ~ ' ' 

OR 



CSI Registered pra ctilioner (s) name/registrat?on number listed t?etow 



Place Customer 
Number Bar Code 



Registration 
Nymber 



Name 



Registration 
Number 



Troy J. Cole 



35, 102 



Bl Addftional registered practttiQner(s) named on supplemental Registered Practitioner Information sheet PTO/S8/02C attached hereto. 



Direct all correspondence to: □ Customer Number 

or Bar Code Label 



OR H Correspondence address beiow 



Name 



Troy ^J.^XLLg__,_^ 



Address 



mODARD, SMHARPT. NAUGHTQN. M ORI ARTY & MCNETT 



Address 



Bank OneCenterZXQ^,ri,__J^^ 



City 



Indianapolis 



State 



IN 



ZIP 



46204, 



Country 



US 



Telephone 



317-634-3456 



Pax 317-637-7561 



hereby declare lhat all statements made herein of my own knowfedge are true and that all statements made on information and belief are 
believed to tje true; and further that these statements were made with the knowledge that wiJlful falsa statements and the like so made are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may leopardize the validity of the 
applk:ation or any patent issued thereon. 



Name of Sole or First Inventor: 



CD A petition has been filed for this unsigned inventor 



Given Name (first and middle flf any]) 



framily Name or Surname 



Willy 



Inventor's 
Signature 



cnfi 



Residence: City 



Drongen 



state 



BE 



Country 



Citizenship 



BE 



Post Office Address 



J.B, d' Hanedreef S 



Post Office Address 



City 



Drongen 



state 



BE 



ZIP 



9031 



Country 



BE 



] Additional inventors are being named on the\£^supplementat Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto 
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Under the Paperworic Reductfon Act of 1 995, no persons are required to respond to a collection of information untess it contains a 
valid 0MB control number. 
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DECLARATION 



ADDITIONAL INVENTOR(S) 
Supplemental Sheet 
Page _J__ of / 



Name of Additional Joint Inventor, if any: 



{ I A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Mark 



Faket 



Inventor's 
Signature 



Sex 



Data 



Residence: City 



Gent 



state 



BE 



Country 



BE 



Cittonshtp 



BE 



Post Offtca Address 



Post Office Address 


* 


City 


Gent 


state 


BE 


ZIP 


9000 


Country 


BE 



Name of Additional Joint Inventor, if any: 



I I A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 



Date 



Residence: City 



Country 



Citizenship 



Post Office Address 



Post Office Address 



City 



State 



ZIP 



Country 



Name of Additional Joint Inventor, if any: 



I I A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 




Date 




Residence: City 




State 




Country 




Citizenship 




Post Office Address 




Post Office Address 




City 




State 




ZIP 




Country 





+ 



Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary deperxJir^ upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Infomnalion Officer, Patent and Trademark 
Office. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED PORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents. Washington, DC 20231. 



Please type a plus sign (+) inside this box -> | + [ 



Under the Paperwork Reduction Act of 1 995, no persons are require 
valid OMB control number. 



PTO/SB/02C (3-97) 
Approved for use through 9/30/98. OMB 0651-0032 
Patent and Trademark Otfwe; U.S. OEPARTMEf^T OF COMMERCE 
required to resporxf to a collection of information unless it contains a 
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DECLARATION 



REGISTERED PRACTITIONER 
INFORMATION 
(Supplemental Sheet) 



Name 



Registration 
Number 



Name 



Registration 
Number 



Harold R. Woodard 
C. David Emhardt 
Joseph A. Naught on, Jr. 
John V. Moriarty 
John C. McNett 
Thomas Q - Henry 
James M. Durlacher 
Charles R. Reeves 
Vincent 0. Wagner 
Steve Zlatos 
Spiro Bereveskos 
William F. Bahret 
Clifford W. Browning 
R. Randall Frisk 
Daniel J. Lueders 
Kenneth A. Gandy 
Timothy N. Thomas 
Kerry P. Sisselman 
Kurt N. Jones 
John H. Ailie 
Holiday W. Banta 
Troy J. Cole 
L. Scott Paynter 
J. Andrew Lowes 
Charles J. Meyer 
Darrin Wesley Harris 
Matthew R. Schantz 
Gregory 3. Coy 
Lisa A. Hi day 
John V. Daniluck 
Christopher A . Brown 
C . John Brannon 
Jason J. Schwartz 
Arthur J, Usher, IV 
Douglas A. Collier 
Brad A. Schepers 
Craig R. Tucker 
James B . Myers 
Scott J, Stevens 



#16,214_ 




#29, 596 



f30,821 



f31,08_7r 
#32,201 , 



#32,22_1, 
'# 32, 581 
# '3"3,386 " 
#35,714 
#37, 237 
#37, 996 ^. 
#'39 , 088^ 
#40,311 




i 41,996 
#40, 63_6 
#40780^ 
#407^^ 



#T0rra3^ 
fiSIS8T7 
#41, 642 
#4475Tr 

#43,556 




Burden Hour Statement: This form is estimated to take 0.4 fiours to complete. Time will vary depending upon ttie needs of the indhriduat case. Any 
comments on the amount ol time you are required to complete this form shouW be sent to the Chief Information Officer. Patent and Trademark 
Office. Washington. DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents. Washington. DC 20231. 
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